Introduction
============

Proteolytic lysosomal enzyme activity may be responsible for detrimental effects on the corneal endothelium.[@b1-opth-5-415],[@b2-opth-5-415] Glycolytic lysosomal enzymes have been studied less extensively and their role in endothelial cell loss during corneal preservation is still incompletely understood.[@b3-opth-5-415] The use of adjuvant corticosteroid in the preservation medium has demonstrated reduced levels of glycolytic lysosomal enzymes.[@b4-opth-5-415],[@b5-opth-5-415] However, the lysosomal activity found during preservation for routine corneal transplantation did not correlate with graft success.[@b6-opth-5-415] The mean corneal storage time in this study was 73 hours.[@b6-opth-5-415] The question of whether lysosomal activity at longer preservation times (14 days) may be more substantial and could be reduced through the use of corticosteroids has not been completely addressed. The second question to be addressed is the magnitude of the source of the glycolytic lysosomal enzymatic activity. If, as expected, it is from the cellular elements of the cornea, then removal of the corneal epithelium should have a substantial effect on the measured glycolytic enzymatic activity.

Materials and methods
=====================

Tissue
------

All corneas were obtained from freshly slaughtered bovine within six hours of death. Nine of the eyes were selected for mechanical deepithelialization prior to removal of the corneoscleral rim in order to protect the corneal endothelium. The remaining 27 eyes had intact corneal epithelium as determined by slit lamp examination. The corneoscleral excisions were performed using sterile technique leaving a 3-mm scleral rim. The corneas were then placed in the prepared Optisol and HCT modified Optisol solution. They were stored for 14 days at 4°C. At the conclusion of the preservation, 5 mL of the solution was frozen in dry ice and transported frozen for β-glucuronidase activity.

Solution preparation
--------------------

The hydrocortisone solution was prepared in the following manner by the Admixture Pharmacy Department at The Ohio State University Hospitals. Water-soluble hydrocortisone powder (Sigma H0396) was dissolved aseptically in the Optisol to achieve a final concentration of 10^−8^ M in nine containers and 10^−4^ M in nine containers.

β-glucuronidase activity measurements
-------------------------------------

At the conclusion of the preservation period, 5 mL of the Optisol solution was removed from the chamber and immediately frozen with dry ice and transported to the Mayo Medical Laboratories for measurement of the β-glucuronidase activity using the CSF protocol. The substrate, phenolphthalein mono-β-glucuronic acid, is hydrolyzed by the enzyme at pH 4.5 for 18 hours. The phenolphthalein liberated is measured spectrophotometrically at 550 nm.[@b7-opth-5-415]

Results
=======

The β-glucuronidase activity for each group is shown in [Table 1](#t1-opth-5-415){ref-type="table"}. The activity for the EPI-- No HCT (control) group (Mean: 4.302; SEM: 0.586) and the EPI -- 10^−8^ M HCT Group (Mean: 4.472; SEM 435) were found to be not significantly different (Tukey Test, confidence level of 95%). The DEP-No HCT group (Mean: 2.178; SEM: 0.271) and the EPI − 10^−4^ M HCT Group (Mean: 2.072; SEM: 0.437) was not found to be significantly different (Tukey Test, confidence level of 95%). The EPI-No HCT Group and the EPI -- 10^−4^ M HCT groups were each found to be significantly different than the DPI -- No HCT and the EPI 10^−8^ M HCT groups (Tukey Test, confidence level of 95%).

Conclusions
===========

Lysosomal activity during corneal preservation is an indicator of tissue autolysis. Endothelial cell damage may occur from proteolytic lysosomal enzymes.[@b1-opth-5-415],[@b2-opth-5-415] The addition of corticosteroid to the preservation solution has been shown to reduce lysosomal enzyme activity and to have a protective effect on the corneal endothelium.[@b4-opth-5-415],[@b5-opth-5-415] Lysosomal enzyme levels have not been found to correlate as a predictor of graft outcome in an analysis of lysosomal enzyme levels from a solution of preserved corneas used for penetrating keratoplasty with relatively short periods of preservation (73 hours).[@b6-opth-5-415]

This study indicates that β-glucuronidase activity for prolonged corneal preservation (14 days, 4°C) may be reduced in two ways. First, by removing the metabolically active corneal epithelium prior to preservation. The second method is by adding water-soluble hydrocortisone to achieve a concentration of 10^−4^ M. While the lysosomal enzyme activity was not found to correlate with graft success it may be that reducing lysosomal activity by these methods will allow longer preservation times and viable endothelium.[@b6-opth-5-415] A study compared a hydrocortisone supplemented solution (H-Sol) to Optisol with 12 day preservation and found similar endothelial cell loss for each group. Lysosomal enzyme activity was not measured in this study and there are other differences other than supplemental steroid in the two solutions used in this study.[@b7-opth-5-415]

In summary, we found substantial reduction in β-glucuronidase activity with the removal of the corneal epithelium and with the additional of 10^−4^ M hydrocortisone. Whether this will correlate with improved corneal endothelium and the ability to preserve corneas longer is as yet unknown.
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###### 

β-glucuronidase activity (nmol/mL/h)

  **Group**             **N**   **Mean\***   **SE mean**   **SD**
  --------------------- ------- ------------ ------------- --------
  EPI -- No HCT         9       4.302        0.586         1.758
  DEP -- No HCT         9       2.178        0.271         0.813
  EPI -- 10^−8^ M HCT   9       4.472        0.435         1.304
  EPI -- 10^−4^ M HCT   9       2.072        0.437         1.312

**Note:** One way ANOVA: *P* = 0.000
